The fungi causing the deep mycotic infections of man represent an extremely interesting group of microorganisms. Among them there are several species, notably Blaatomyces dermatitidis and Histoplasma capsulatum, possessing a diphasic morphology. In tissue and on culture media at 37 C they exhibit a yeastlike form. On culture media at room temperature they grow in a filamentous phase.
tidis.
In a previous paper (1949) we reported the results of the effect of a homologous series of fatty acids on the respiration of B. dermatitidis. In the present paper we shall report on the results of a study to determine the effect of various substances on the respiration of this organism.
EXPERIMENTAL METHODS
The strain of B. dermatitidis used for this study was originally from the culture collection at Duke University. In the early phases of this work a second strain of the organism, originally from the culture collection of the late Dr. A. T. Henrici, was used for comparison. Since the preliminary results obtained with the two strains were identical, the rest of the investigation was conducted with the Duke strain.
Studies of the oxygen consumption were made in a Barcroft-Warburg apparatus by use of the techniques described by Umbreit, Burris, and Stauffer (1945) .
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All determinations were made in an atmosphere of air at 37 C. The pH for all determinations was 6.3. Phosphate buffer was used. All substrates, except when otherwise stated, were added in a final concentration of M/300.
Four-day-old unstarved yeast cells were used for all experiments. These were obtained by growing them at 37 C on the peptone glucose medium described by Levine and Ordal (1946) . The cells were harvested in M/100 phosphate buffer, pH 6.3, and washed twice by centrifugation. After the second washing the cells were packed by centrifugation for 5 minutes at 1,400 rpm. A 1:10 dilution of the packed cells was prepared in M/20 phosphate buffer, pH 6.3. One ml of the 1:10 dilution of cells was added to each Warburg vessel and the volume brought to 3 ml with substrate and buffer.
A control was set up for endogenous respiration containing distilled water instead of substrate in the side arm. Before the substrate from the side arm was tipped in, readings of the oxygen uptake were taken at 10-minute intervals for 30 minutes. These preliminary readings before tipping served as a control for the suspension added to each vessel. All determinations, including controls, were run in duplicate. Repeat experiments were run in all cases.
All results were recorded as the Qo2, which equals the microliters of oxygen consumed per hour per 0.1 ml of packed cells. In view of the rather rough nature of the cell suspension and the accuracy of the method no deviation of oxygen uptake from the control rate was considered as positive unless it was greater than 10 per cent.
RESULTS
(1) Carbohydrates. Four hexoses-glucose, mannose, galactose, and fructoseand three pentoses-arabinose, rhamnose, and xylose-were studied to determine their effect upon the oxygen consumption of B. dermatitidis. Glucose and mannose stimulate oxygen consumption, whereas galactose and fructose do not. None of the pentoses, with the exception of xylose, stimulate respiration. With the exception of galactose and xylose, which were not included, the results obtained are in agreement with those reported by Bernheim (1942) .
(2) Alcohol&. (Levine and Novak, 1949) . In general, all the fatty acids from acetic through caprylic stimulate oxygen uptake in M/300 concentration at pH 6.3. Formic acid has no effect, but the fatty acids above caprylic inhibit respiration under the same conditions. results in a decided decrease in the ability of the fatty acid to stimulate oxygen uptake.
(c) Unsaturated acids. Table 3 shows the effect of the introduction of a double bond into the molecule. Among the short-chain fatty acids this results in a decrease in their ability to stimulate respiration. It seems to have no effect on the ability of the larger molecules to inhibit respiration.
(d) Fatty acid derivatives. The effect of the modification of the structure of acetic acid is shown in table 4. Hydroxyacetic, monochloroacetic, and dichloroacetic, in M/300 concentration, stimulate oxygen uptake to the same extent as acetic acid. Only a very few species of bacteria have been shown to oxidize the halogen and hydroxy derivatives of acetic acids (Porter, 1946) . As might be expected, trichloroacetic does not stimulate respiration. However, the concentration of trichloroacetate used is too small to inhibit respiration. (4) Concentration of fatty acids. In view of the fact that propionate and caprylate, both of which have been reported to inhibit the growth and respiration of the dermatophytes (Keeney, 1943; Kenney et at., 1945; Wyss et al., 1945; Nickerson and Chadwick, 1946) , stimulate the respiration of B. derm,atitidis in M/300 concentration, it was decided to determine the effect of different concentrations of fatty acids on oxygen uptake. The results are shown in table 6. Although M/300 sodium pelargonate is definitely inhibitory to respiration, there is a stimulation of oxygen uptake when the concentration is reduced to M/1,200.
(b) The effect of inhibitory substances. Since KI is used therapeutically in the treatment of blastomycosis, it seemed desirable to determine its effect on the respiration of the etiological agent. In 2 per cent fil concentration it had no effect on the respiration of this organism.
Tyrothricin had been shown to inhibit the growth of Candida albicans in a concentration of 1:2,000 to 1:5,000 (Stokes, Peck, and Woodward, 1942) . A final concentration of 1:2,000, which is the concentration used for topical application, caused a decided inhibition of the respiration (-70 per cent) of B.
dermatitidis.
Sodium azide in M/600 concentration caused an immediate and very definite stimulation of oxygen uptake. The increase in oxygen uptake that resulted from its addition was greater than any that occurred in the presence of any of the substrates used, including carbohydrates. It would appear as though sodium azide had stimulated the oxidation of some stored substrate, an effect closely resembling the effect of 2:4-dinitrophenol on the respiration of rhizobia as reported by Burris and Wilson (1942) .
DISCUSSION
Both the Henrici and Duke strains of B. dermatitidis responded in an identical manner to the substances tested with them. The respiration of these organisms appears to differ from that of the dermatophytes as reported by Nickerson and and Chadwick (1946) . This is evidenced by the following observations: (1) Propionate in 0.01 M concentration inhibited the oxygen uptake of Epidermophyton floccosum, whereas a concentration of propionate as high as 0.1 M was stimulatory rather than inhibitory to the respiration of B. dermatitidis. (2) Sodium malonate in 0.01 M concentration inhibited the respiration of T. rubrum, whereas 0.055 M concentration of malonate had no effect on the respiration of B. dermatitidis. (3) The effect of hydrogen ion concentration is different (Levine and Novak, 1950) . The response of B. dermatitidis to fatty acids also differs from that of the nonpathogenic yeast Saccharomyces wanching, as reported by Tang and Liu (1937) . These authors observed that of the fatty acids formate, acetate, propionate, butyrate, and valerate only acetate stimulated respiration.
The respiration of B. dermatitidis in the presence of fatty acids more closely resembles the results obtained by Schade and Thimann (1940) with the water mold Leptomitus lacteus. These authors observed that all the fatty acids from acetic through capric, with the exception of formate and propionate, were oxidized. As was the case with B. dermatitidis, they could find no difference in the response elicited by odd-numbered and even-numbered fatty acids. Among the carbohydrates studied, only glucose, mannose, and xylose stimulate respiration.
Mannitol, dulcitol, and sorbitol stimulate oxygen uptake. All the fatty acids from acetic through caprylic stimulate oxygen uptake in M/300 concentration at pH 6.3. The fatty acids above caprylic inhibit respiration under similar conditions.
Branching of the carbon chain as occurs in isobutyric, isovaleric, and isocaproic acids results in a pronounced decrease in the ability of the fatty acids to stimulate respiration. Similarly, the introduction of a double bond decreases their stimulatory effect.
Hydroxyacetic, monochloroacetic, dichloroacetic, pyruvate, and lactate in M/300 concentration stimulate respiration.
Succinate in M/300 concentration and malonate in M/18 concentration have no effect on oxygen uptake.
Two per cent KI has no effect on respiration. Tyrothricin (1:2,000) inhibits endogenous respiration. Sodium azide in M/600 concentration causes an immediate and appreciable increase in the Qo2 of endogenous respiration.
